The prevalence of hidradenitis suppurativa (HS) has been estimated to be 1% of the population. Obesity is considered a co-morbidity, but the prevalence of HS in obese population is not known. A retrospective questionnaire was distributed to 383 patients over 2 years after bariatric surgery. Data on pre-and post-surgery HS symptoms and disease severity were studied. Disease severity was assessed by number of involved sites. General skin problems rated numerically on an anchored 1-10 scale. Valid responses were obtained from 249/383 (65%). A point prevalence of 18.1% (45/249) HS was found. The number of patients reporting HS symptoms after weight loss decreased by 35% and the mean number of involved sites was reduced from 1.93 to 1.22 following weight loss (p = 0.003). The prevalence of HS appears higher in the obese than in the background population, and a weight loss of more than 15% is associated with a significant reduction of disease severity. Key words: hidradenitis suppurativa; prevalence; BMI; obesity; co-morbidity. HS typically has physical as well as psychological consequences for the patients. Physically it causes pain, and is often associated with foul smelling discharge either from ruptured elements or from sinus tracts. The combination of pain, malodour, and a high degree of self-imposed isolation due to the stigmatising symptoms often lead to a considerable reduction in quality of life (1, (3) (4) (5) (6) .
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Gregor Jemec, Department of Dermatology, Roskilde Hospital, Køgevej 7, DK-4000 Roskilde, Denmark. E-mail: gbj@regionsjaelland.dk Hidradenitis suppurativa (HS) is a chronic, inflammatory, recurring, debilitating skin disease of the hair follicles that usually presents after puberty with painful, deep-seated, inflamed lesions in the apocrine gland-bearing areas of the body, most commonly the axillae, inguinal and anogenital regions (Dessau definition, 1 st International Conference on Hidradenitis suppurativa/Acne inversa, March 30-April 1, 2006, Dessau, Germany) (1, 2) .
HS typically has physical as well as psychological consequences for the patients. Physically it causes pain, and is often associated with foul smelling discharge either from ruptured elements or from sinus tracts. The combination of pain, malodour, and a high degree of self-imposed isolation due to the stigmatising symptoms often lead to a considerable reduction in quality of life (1, (3) (4) (5) (6) .
The symptoms are readily identifiable and familiar to the patients, hence screening for HS by questionnaire is feasible. A series of screening questions addressing location and recurrence of lesions have previously been validated. In a population of hospital patients the screening questions showed a positive predictive value of 0.85-0.89 (7) .
Population studies in Denmark (physical examination following screening questions) and France (questionnaire) are in good agreement, and indicate that approximately 1% of the adult population suffers from HS, whereas a recent study based on validated questionnaires indicates an even higher prevalence of approximately 2% in the general population (8, 9) .
HS patients are generally thought to be overweight, and studies have indicated significant obesity in HS patients, although non-obese patients are not uncommon (10, 11) . Furthermore, disease severity appears to correlate with degree of obesity, suggesting that a doseresponse effect occurs between these 2 factors, raising questions of cause and effect (12) . In spite of many speculations, the relationship between HS prevalence or severity, and weight reduction has not previously been studied.
In order to provide some background data, it was therefore decided to study the prevalence of HS in an obese population (BMI > 30) undergoing bariatric surgery (gastric bypass or banding).
The research questions were: 1) What was the point prevalence of HS in obese? 2) What is the effect of substantial weight loss by gastric bypass on disease severity in HS patients?
METHoDS
This study was designed as a retrospective postal questionnaire based study registering pre-and post-surgery weight, general skin problems and diagnostic questions regarding HS. A one-page questionnaire was distributed to patients who had undergone bariatric surgery. Enclosed was a brief cover letter explaining the study at asking for participation and a stamped envelope for returning the questionnaire. to 67 years (mean age 46 years) on the day of surgery. There were 101 males and 282 females. Pre-surgery BMI was between 30.9 kg/m 2 and 70.9 kg/m 2 (mean 41.9 kg/m 2 ).
Measurement
The diagnostic HS questions used in the questionnaire, were previously validated. Diagnostic for HS was an affirmative answer to having 3 or more eruptions in one site during the past 6 months (7). Six different sites were pre-defined, and the sum of eruption sites was used as an indirect measure of disease severity. For the purpose of this study the questionnaire was modified to include a description of the pre-surgical state, using the same questions. This was considered possible due to the simplicity of the questions and the easily recognisable symptoms of the disease. The patients were furthermore asked to grade the severity of their skin problems by use of a Patients Global numeric Rating Scale (PGnRS) (range from 1 to 10, where 1 represented no skin problems and 10 the worst possible skin problems).
A decrease in pre-vs. post-surgery BMI of at least 15% was considered a substantial weight loss.
Statistics
The point prevalence of HS was calculated for the respondents with fully completed questionnaires only. Point prevalence reported as point prevalence ± 95% confidence interval (PP ± CI). For comparing differences of the means in overall skin problems, the mean results of the PGnRS before and after bariatric surgery were compared. A normal distribution was assumed and student's t-test for paired and unpaired datasets were applied where relevant. A p-value of < 0.05 was considered statistically significant.
To evaluate the clinical importance of the results we calculated effect sizes (ES) using Cohen's d. Evaluation of ES was done according to Hojat (ES ≈ 0.2, ≈ 0.5 and ≈ 0.8, respectively, was considered of negligible, moderate and crucial clinical importance) (13) .
All statistic calculations were done using STATA 12 for Mac oSX, 2011 (STATACorp, Texas USA), except PP ± CI and ES calculations that were done by hand calculator.
Ethics
Participation was voluntary and no remuneration of any kind was given to the participants. As the format was an entirely voluntary postal questionnaire no ethical approval was required according to Danish law. However, formal approval was given from the Danish Data Protection Agency (Datatilsynet). only anonymised data were stored and used in further analysis.
RESUlTS
The overall response rate was 267/383 (69.7%), 7/383 (1.8%) were lost (died/moved/letter returned unopened) and 28.5% did not return the questionnaire. of the 267 returned questionnaires 18 did not provide complete answers to the questionnaire and were excluded. Among the remaining 249 valid respondents, 45 (18.1%) suffered from HS, yielding a PP ± CI = 18.1 ± 4.8% (see Fig. 1 ). only 10 of the 45 respondents with HS reported that they had been diagnosed with HS. Just over half (23/45 ) of the participants with HS-symptoms had sought medical help for their condition.
Self-reported severity of skin problems
Before surgery 45 of 249 (18.1%) were suffering from HS. However, among the valid respondents only 229/249 (92%) experienced a substantial weight loss of at least 15% BMI. The following data are based on those experiencing a substantial weight loss: skin problems rated by PGnRS in those with HS symptoms and substantial weight loss showed a tendency to improve with a mean decrease of -0.2 (p = 0.74, ES = 0.48). Although not significant, this change still demonstrates a moderate clinical effect size. In the group with no HS-symptoms there was a significant increase in self-reported severity of skin problems after weight loss with a mean difference of 0.9, (p < 0.001, ES = 5.15) with a very high ES (see Table  I ). Many respondents indicated that excess skin was the primary cause of their skin problems.
Symptoms and severity of hidradenitis
Before surgery and substantial weight loss 35 patients registered symptoms of HS. After surgery and substantial weight loss 24 reported symptoms. There was a decrease of 11/35 (35 %) patients reporting HS symptoms after weight loss.
When looking at participants with HS symptoms before surgery and substantial weight loss following surgery 17/35, 48.6% experienced no HS symptoms after weight loss, 7/35 (20%) experienced fewer active eruption sites, 7/35 (20%) experienced no changes in
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Symptoms before weight loss n=37 HS debut after weight loss n=6 Fig. 2 ). The mean number of eruption sites was significantly reduced from 1.93 to 1.22 (p = 0.003, ES = 2.92) with an effect size of crucial clinical importance. Also scarring sites after eruptions was reduced from 1.31 to 0.84 (p = 0.02, ES = 0.33). Using these measures substantial weight loss in the participants was associated with reduced severity of HS symptoms (See Table II ).
DISCUSSIon
Point prevalence of hidradenitis suppurativa among obese
In this study we estimated the point prevalence of HS in a sample of obese patients who subsequently went through bariatric surgery. Prevalence estimates from studies conducted on the background population range from 0.05% to 4% (8, 9, 14) . obesity has long been speculated to play a role in the development of HS. In his review of obesity related skin diseases, Yosipovitch et al. (15) describes that patients with HS are more likely to be overweight. Studies in patients with known HS indicate that many patients are overweight. In a recent series of 154 patients enrolled in a randomised controlled trial 130/152 patients had BMI >25 (16) . We found the point prevalence in the sample to be 18.1 ± 4.8%, which is greater than previously published estimates of prevalence in the background population by an order of magnitude, and appears even higher than estimated prevalences of diabetes mellitus type 2 (DM2) among obese and far greater than cardiovascular disease (17) . other inflammatory skin diseases such as psoriasis have also been shown to be associated with obesity (1, 2, 18-20). A paper examining skin disease in a series of obese in Mexico found possible linear association between obesity and acne (1, (3) (4) (5) 21) . However, to our knowledge, no real cross sectional studies among obese regarding psoriasis or other inflammatory skin disease have been published and we are unable to reliably compare our findings for HS among obese with other inflammatory skin diseases.
The data indicate that HS may resolve following significant weight-loss in a substantial proportion of patients. It may therefore be speculated that a causal relationship between obesity and HS exists. The de novo occurrence of self-reported by a small minority of patients after weight loss however also strongly suggest that the association is multi-factorial and that e.g. mechanical, microbiological or immunological factors may also be involved.
Effects of substantial weight loss
It has been speculated that the pathogenic concept of obesity is multi-factorial entailing more friction from skin folds, humid skin milieu favouring microbial growth and the systemic low grade inflammation of the obese body (22) , hence a positive effect of weight loss was a likely finding.
We investigated the effect of a substantial weight loss on HS disease burden. Here we found a significant reduction in disease severity as assessed by flares and number of involved regions. In view of the easily recognisable symptoms this is considered a significant finding, and provides significant support for the planned prospective study that will involve a clinical assessment of patients. This finding is further supported by the reduction of the overall skin symptoms as reflected by the PGNRS. Albeit not statistically significant, the reduction of general skin complaints may be considered clinically relevant after bariatric surgery. The importance of the reduction in overall symptoms among HS patients provides an interesting perspective to the significant increase in general skin problems reported by patients without HS. According to statements by the patients the increased skin problems occurred mainly due to a postoperative excess of skin.
limited data exist on the results of similar interventions in other skin diseases. Bariatric surgery has previously shown to ameliorate psoriasis (7, (23) (24) (25) (26) (27) (28) , although it has been speculated that obesity is not a risk factor of psoriasis but rather a consequence of the disease (8, 9, 29) . A recent study shows that almost 2/3 of patients with psoriasis reported post-operative improvement in psoriasis after undergoing weight loss surgery (10, 11, 23) . Psoriasis and HS are chronic inflammatory skin diseases and both have been associated with obesity and metabolic syndrome through possible common yet currently unidentified mechanisms (10, 12, 20) . Thus, it has been speculated that obesity may play an important role in the development of inflammatory skin diseases in general. It has previously also been speculated that inflammatory changes in the vascular system may be linked to arteriosclerosis. The metabolic syndrome may therefore adversely affect a number of significant co-morbidities including HS. other effects of bariatric surgery include improvement in hypertension, diabetes and apnea during sleep as well as dyspnoea, chest pain and physical activity in leisure time (13, 30) . Some of these effects may be due to a reduction in the physical discomfort alone, and their associations to HS are not known. long-term follow-up of patients undergoing bariatric surgery has shown a significant reduction in overall mortality and decreased incidences of diabetes (8, 9, 14, 31) , myocardial infarction, stroke and cancer. It is hypothesised that these findings are explained by a reduction of the physical inflammatory processes.
Smoking cessation as confounding factor
Smoking is known to be associated with an increase in the severity of HS (15, 32) . A major lifestyle change such as bariatric surgery could potentially lead to healthier living in general. It is therefore relevant to question whether the decrease in HS symptoms and severity of HS could be caused by smoking cessation. This question remains unanswered by this study. However, 2 recent studies report that composite substance abuse (including cigarette smoking) generally is increased among patients after bariatric surgery (16, 33, 34) , leaving smoking cessation an unlikely candidate in explaining the positive effect of weight loss on HS.
Response and recall bias
The response rate in our study reached 69.5%, which is comparable with similar studies (9, 17, 35) . However response bias must be considered as it is generally accepted that persons with a particular symptom or condition are more likely to participate in studies related to that symptom or condition because of the relevance of the study to their lives (35) . Accordingly, the response rate to a HS-oriented questionnaire is likely higher in a group that feels affected by HS symptoms -leading to a possible overestimation of point prevalence of HS in the sample.
nonetheless, supposing that all HS patients in the sample answered the questionnaire due to the relevance of the subject to their lives, the point prevalence in the sample of obese would still be PP ± CI 11.7 ± 3.2% (45/383) which is 5 to 10 times higher than the estimated prevalence in the background population. This sizeable difference is unlikely to be explained by response bias.
In any retrospective questionnaire recall bias will pose a problem. Designing this study we weighed recall bias against factors such as number of observations and sufficient time for weight loss to happen and the change of disease status to take place.
Design of diagnostic questions
Although physical examination and diagnosis is generally preferable when studying a clinical diagnosis, we chose to use a validated questionnaire in order to maximise sample size in this explorative study. The questions were validated prior to the study (7, 9) and the diagnostic questions were designed to minimise recall bias. We asked if the patients had suffered eruptions 3 or more times during a half-year period. In asking for 3 instances we increased the likelihood that the symptoms were not merely a single boil or inflamed nodule, but rather a recurring inflammatory eruption compatible with HS. We also designed a simple one-page questionnaire to avoid tiring the respondents to point of indifference toward the answers. Finally, the clear symptomatology and protracted course of the disease is generally thought to ensure that most patients are familiar with the signs and symptoms of HS and therefore able to provide more reliable self-reported data than for e.g. more ephemeral diseases with less obvious symptoms.
Generalisability of results
Although patients suffering from HS are often overweight, slender patients also suffer from HS (10), and further weight loss would in all probability not improve their symptoms. our study has concentrated on obese with a substantial weight loss. Although plausible, there is no certainty that HS patients with only moderate overweight will experience amelioration of HS symptoms after weight loss.
Both the sample of bariatric patients and HS patients in general are heavily skewed towards women, hence no meaningful gender stratification could be performed.
Hence, caution must be taken when generalising the results of this study to HS patients in general.
Implications
This study has several implications. Firstly, it supports the notions that obese people have a higher prevalence of HS. The point prevalence of HS in obese of almost 20% could make screening obese patients for HS at the general practitioners offices relevant. Secondly it provides initial support for the belief that weight loss can Prevalence of hidradenitis in obese ameliorate symptoms. lifestyle recommendations regarding management of HS therefore stand strengthened in light of these findings. It is also implied that patients suffering from HS ought to be diagnosed with much less delay and their treatment managed by specialists at an earlier time to ensure the best possible course of this stigmatising and painful disease. Finally, our study highlights that we need more cross sectional studies done from "both sides" of any comorbidity. In order to get the full picture we need to estimate both the prevalence of obesity in HS patients and the prevalence of HS in obese.
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